12-O-tetradecanoylphorbol-13-acetate disrupts actin filaments and focal contacts and enhances binding of fibronectin-coated latex beads to 3T3-L1 cells.
The effect of a tumor-promoting phorbol ester on the binding of fibronectin-coated beads to 3T3-L1 cells was studied to clarify the relationship between the binding of fibronectin to the cells, cell adhesion, and the organization of actin filaments. Interference-reflection microscopy revealed focal contacts of 3T3-L1 cells with the substratum. Stress fibers observed after rhodamine-phalloidin staining were well-developed in the cells. Treatment of the cells for 20 min with 12-O-tetradecanoylphorbol-13-acetate (TPA), but not with phorbol, disrupted focal contacts and caused a reorganization of stress fibers to generate actin ribbons. Treatment of the cells with TPA enhanced the binding of beads coated with human plasma fibronectin to the cells, as observed after incubation for 6 h with the beads. The TPA-induced increase in the percentage of cells with bound beads was dependent on the duration of treatment with TPA and on the concentration of TPA. Treatment of the cells with TPA also enhanced proliferation of cells in a dose-dependent manner. The enhancement of binding of the beads by TPA was suppressed by addition of an adhesion-inhibitory peptide (Gly-Arg-Gly-Asp-Ser-Pro). Treatment with TPA did not enhance nonspecific binding of beads coated with heat-denatured bovine serum albumin. Furthermore, treatment of the cells with phorbol did not enhance the binding of beads coated with fibronectin. These results suggest that TPA specifically enhances the binding of fibronectin-coated beads to 3T3-L1 cells, and that TPA-induced binding of the beads may be related to disruption of focal contacts and reorganization of actin filaments.